Structural analysis of the eukaryotic initiation factor 4E gene controlling potyvirus resistance in pepper: exploitation of a BAC library.
The pvr2 locus in pepper codes for a eukaryotic translation initiation factor 4E (eIF4E) gene that confers resistance to viruses belonging to the potyvirus genus. In this work, we describe the isolation and characterisation of the genomic sequence carrying the pvr2 locus. A Bacterial Artificial Chromosome (BAC) library that consisted of 239,232 clones with an average insert size of 123 kilobases (kb) was constructed from a Capsicum annuum line with the pvr2(+) allele for susceptibility to potato virus Y (PVY) and tobacco etch virus (TEV). Based on a polymerase chain reaction (PCR) screen with single-copy markers, three to seven positive BAC clones per markers were identified, indicating that the BAC library is suitable for pepper genome analysis. To determine the genomic organization of the pepper eIF4E gene, the library was screened with primers designed from the cDNA sequence and four positive BAC clones carrying the pvr2 locus were identified. A 7-kb DNA fragment containing the complete eIF4E gene was sub-cloned from the positive BAC clones and analysed. The eIF4E gene is organised into five exons and four introns and showed a strictly conserved exon/intron structure with eIF4E genes from Arabidopsis thaliana and rice. Moreover, the splice sites between plant exons 1/2 and 2/3 are conserved among eukaryotes including human, Drosophila and yeast. Several potential binding sites for MADS box transcription factors within the 5' flanking region of eIF4E genes from the three plant species were also predicted.